INTRODUCTION
Radar detection of targets in a sea clutter environment can often be improved by ensuring strictly horizontal polarisation. With the common inclined-slot array in rectangular waveguide, this is impossible to approach satisfactorily without applying an additional polarisation filter. No extra means are, however, necessary with slot arrays milled in dielectric-filled circular or coaxial waveguide, if the slots are extended along the entire circumference of a guide operated in a rotation-invariant TMmode. Suitable directive properties in the elevation plane of this linear gap array can be obtained from a cylindrical reflector behind the line source, as shown in Fig. 1 for an X-band radar antenna. Fig. 2 . Its radiation efficiency and scattering parameters can be controlled by variation of the gap width. In this way, the prescribed amplitude distribution along the aperture can be set up by an array of gaps of individually chosen widths.
The proper phase progression along the aperture is achieved by locating the gaps suitably along the tube. Being neither matched nor purely resistive, the gaps must have variable interspacings even for a linear phase distribution over the aperture. Therefore, the array is profitably designed by a computer iteration procedure, which may fully exploit the accurate scattering matrix available for the radiating gap [1] , and take into account internal reflections in the waveguide as well as external mutual coupling in the aperture.
DESCRIPTION OF GAP PROPERTIES
The inhomogenous integral equation for the gap field caused by an incident TM -mode in the structure shown in Fig. 2 was solved by an asymptotic metRid relating the gap to the planar slit configuration indicated in Fig. 3 . From the gap field, scattered and radiated fields can be derived [2] . [3] .
In the present geometry, it is also possible to calculate the external wave travelling along the conductor from a gap [4] and, consequently, mutual coupling between the gaps. The interior coupling problem can thus be solved subject to additional explicit constraints imposed by coupling in the aperture; these effects need not be implicitly included as experimentally found increments in slot conductances.
For a narrow-beam, non-resonant antenna, the design runs as follows: An aperture field envelope is prescribed together with the waveguide parameters k a, h/a and C , the number of gaps in the desired array, and the normalised width b/a of the edge gap next to the terminal load.
The deviations from a uniformly spaced array being moderate, the iteration starts by calculating the external contribution to the gap fields from all other gaps when kept at their proper excitations in an equispaced array. Next, the gap widths are determined recursively from the load end, so as to satisfy the prescribed amplitude distribution and the transmissionline constraints of an equispaced array. Computation time for this step is reduced by the above-mentioned application of formulae belonging to the structure shown in Fig. 3, whenever 
DESIGN EXAMPLE
The feeding array in the X-band radar antenna displayed in Fig. 1 Prospective use of these antennas, besides narrow-beam feeds for radar antennas, may be for microwave beacons, airfield transmitters, vertically polarised television transmitters, and similar applications, where omnidirectional horizontal coverage should be combined with a directive elevation pattern.
